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_h IE A u O $1 , Cu % Ag, P tiotli^^s^HK't 5^, (ft 
KfeiS ft W: * > ^ ^ ST # #f ffl i£ Rg 3£ £ tiT . *l # £: £> *S S fls ffl «: 

y # > K#J£&&A1-S (£##SB5fc: y K 8? £ i* 1" ) rite 

j:ox, _biay^f^K (u^'vKct^Hs y # — 4* ) <d s - s 

_h IB 3£ ft 3o <?} ^ l£ £ tD S - A u LT. 

m tl , * $ J — /V , 7k, *J * T /V T ± h T 5 K ( D M A c ) N :n 
~ 1 2 HfllS "Cfcftd? J: < % SAilt 0. 0 1 mM~ 1 mMggt 

feft £ 1/> Q 
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jfij^ffcti, SPRI^, 77^=7-f ^nvh^77>f^C3fflt5- 

mm<D V K 3r H L T 5 U # V K*IJH* £r ffl ^ , flft y # >- Kfi 



(-fevf f y7°) £ LTit 00 A. fi , 35f 7 * , 7'7^?s/^f 
igflPU f£ V Kfift#0*S {csfDAi-S £ fc J; 19 fT A. fi 

2 ^5n^fdtft (Drnft^-^wmfe i < splits - 1 a 0 
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2 1 

IlOt^^^Jj|fr^g|;@^^^-c/ 1 f5|l (D-f? ^-iJ-^- 
ry ^ <h , JbfEi£l^$*^i f* 5|e «S fl* it # Jl 5 35 2 <D *ff # a* £ *| # 
^®J-H^fb^^LT^5^2(D-ir>-f-^^7 0 ^ ^i^t, Hi (7) -fe h*- 
f y^Sffl^Tft&ixfcS P R SU fcB fern t , ^2^-ir^i^-^-/^ 0 

^-C# h tltz. S P R iffll j£ <£> & ft & * t (D^&WiBi L, *t£-^<£>fIS 



f£ fll £r *fc 881 -t" 5 r t as-TS c £ # t? # 5 



in <o ± is 7- v ^ ft * 



— tr — * t ^ /v- =i — ^ m m ft h ti 5 



X'ft, 2 o cd ir > 



^ IS /£ £ *L T ft I ^ IRIJ <7) r £ T? & 5 o 

±15 s PRiJ^T'tt, l o #S#^- tw \zl ft m 1~ 5 ? v ^ |f 

^i^T, ffllJt*#«r — LT, _bfE 2 o 60 -ir vff y 7"\zftm $ it 



6t ffi S fls JB i L T }U -f S - t ^ "C £ 



ft v> 



£ tb 5 r £ fi Jte < . 2 
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2 2 



^°^m^-^-^mx^x^^t£^^h(D^m^^x t mz.\-£, y>#— ft 
& %a (D % m it ufc t> <D&m t 

±13 CD «t 5 4SP RiO^^fT 5 t , tt # ^ U fl* f* IH Cttfgco y ^fv K 



# ^ W *V <£> fcB # £: , teOtoKfc^^te^ttfttlEflsJB 

iUT, H % #0 33 «£ 1/ Jfc m m K J: D > # * 31! «: 3 b K: f£ *» tc Hft 91 "T 5 # 
10 , # 36 £ ft b K J: 9<RTb^^£ft5 t><£trteft<^ 0 

&&W<D}) •sX—fc&foX'foZ, Mffi — flx5S (1) n 2* 1 "Cife 9 , 

X*Sf9IB — «SC (2) i'TSE^ft, m 1 , m 2 , m 3 ^ 2 tfcaii^ft 

15 TfS — jK5* (11) ICT^-f* £ 0 6 5t - 7 0°C<7)^^ h -> a: 

^ ^ tf 3 > Tk^-fh-o-^/vhy^^/VT^^^^A^^^ETlcT. = fo 

( ft to i ) \z u , 3f&©t-7'f/u7^ u u-f ( ft -a- to 

7K*#ffl^T ( 6 k g / c m 2 ) , 5 0°C©x^y- /V^tCT. — 
20 — y <5r/V (Raney Ni) ^fflV>T> ±Sfk^* 3 © = h n SS: JStc L t , 
9 8 % <D Ife* tC T ft ^ to 4 £ # it = 

^rot, CH 2 C 1^, 1. lSiOl-k KP*V-7-7f^^ 
/M7/-/l^ ( Si » H O A t ) , 1 . 1 ^iOTK^tt^A-^v?^ 5 
K£B& (stl 3 > WSCI • H C 1 ) cD#£TtC-C, _hffift-^#) 4^1. 
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i m * <o z - v ^ is % m & £ * . 8 5%©te$ttz-^y 

(it^m 5 ) SrWfco 



MeN0 2 + OH 2 =CHC0 2 - 
1 2 



Benzylirimethylammonium 
Hyd oxide 

* ^ U Dirnethoxyethane 
65-70°C 



i — ' o 



T— 1 Raney Ni 
H 2 (6kgf/W) 



V. 50°C,EtOH 



H 2 N^r^^^OfBu 



Z- Glycine (1.1 eq) 
WSCI-HCI (1.1 eq) 
HOAt(1.1 eq) 



CH2CI2 



*- Z— HN 




~V^-OfBu 



HN ~T OfBu 

0 V 

o^oeBu 



(11) 

±«3AflK&*n;iBl8§1-;fxtf, Jh IB ft *b 4 fit , Si (G. R. Newkome t, s 
OPPI BRIEFS, 28#, p. 495, 1996) ©^feC^ot, * T » = b n y ^ 



V ( 1 2 . 2g, 200mmol)£l, 2-"^^ h^->x^>5 0 



m 



LtgdfLT, 6 5-7 OtlCioiL, 4 0%7kt{b^^^^ h y 



)VT l/^=- $ J* - * 9 J — ( 2 m L) ^JP^lT, = hn^y 

t-^f;W7^D 1/^ b (90. 8mL, 620mmol) ^ o < 9 

iTtfcf , SSiaSIr 7 o - 7 5 t K: ifc ft # £> , 4 o % tK HHb 

v? /w h y ^f/vry^-n-^ ^ / — ^ ^ ^ 1 mLf o4it^tt 



T AP XL T 2 . 5 Bt 



(D^j^^^^'^V^ — v/ 3 V i t> 9 ^ T j&SRg L , # 3* it ft" 



WO 2004/022583 PCT/JP2003/011417 



2 4 

mi- ^ V V AtK*«E, Kit* * -C 2 0fogfe# fCiiif ?:#fc 0 ^60 

©i, * ^ * y — /W^SflP LTSfeS ^rtT l\ 4b-£%Q 3 (8 1. 

8g, 9 1%) Sfetf^^fB LT t#fc 0 



^ V> T , ft^«l3©i| (1 O g, 22. 4mmol) kT - I 7* 
— =■ yjr /U ( 6 . Og) t^lTkx^ OmLI'JPx, 6kg/ 

cm 2 cD7k^#H^:T, 5 0 °C t 2 3 B# IK] ft # L . ir 7 h £ Jl^ 

T T — i 7 t> - ~ y ¥ & m * i~ 5 r. t(iioT#p 3 Hfcjk^i)3SJt& 
^;^;>= 2 0/ D -ett^L, fb-^#j4 (Hxfi9. 2 gv i|x^9 

8 % ) £S-fe@ffc£LT#fc 0 

tUAfrftfctt, Z-^y->y (1. 2 6 g , 6 . 6 2 m o 1 ) t , 
15 HOAt (0. 90g, 6. 6 2 m m o 1 ) £: , W S C I • H C 1 (1. 
27 g, 6. 6 2mmol) ££r&§zki^uny^l'(2 8mL) fc: $S 
*»LytZ-^P^^**S^, 0 t©i&g*#T, 4b##> 4 (2. 5 0g, 
6. 0 2 m m o 1 ) ?ri7k^^ap>^y (2mL) ^^^^L/c^-^fe 

20 y ^/\t-kty) 4 SJfc|g$!£#fc 0 r « z - ^ y > ^ / Kc^km 4 

, v^^nn^^Vi 1 0 % ^ ^ l/WfaWM t % 2JP XL T ^ a a y ^ 
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\z 3: x b ti 1n Wk & & ft & ^ V io f /v? w h if =7 -y 4 ( fiS 

^ : ^ao7^yVA)-I?tt^L.'fti^^5 ( Ifc # 3 . 0 9 g , I& ^ 8 

5 % ) ft" 6 @ # t L "C # fc . 

#? 3 tLfc±B'(b^ ! ffc5 S I -MS (positive) SO j£ (fFtfrB#F^M 

Jt*^*fW-S93fe) ^ffofci: i 5, m/z (K4/«fifJfc) 6 2 9. 4 
C(M+Na) + ] T? *> o fc„ CtLt-J:^. {k-S-* 5 ©#it*:flfeWi"S - * s "e 

Sfcfc: . TIB— Ix^: (12) iCX^-T ± 9 CH 2 C1 2 /H 2 0=1 
0/l©$B#*jR t t I fcT, h^/VtD^I (filT. TFAifett 
5) £^<^-c, JilE-fb-©"* 5 © t - :/ h dF- V* /Utf — ^36 (-COOC 
( C H 3 ) s l (12) t B u ) &Sftt£ttLT.l&^9 

5 % laft^ft 6 ^#fc 0 

1* ( s£ tfi „ FDPP) , 1 1 ^i<Di^-f y 7"P t°;vxf ;U7 ; > ( 5£ ^p N 
D I PEA) % N, N-'^f/V*/^7^ K (DMF) ©ilSTtt, 
±|E<k-^#)6 t B o c M\Z £ o T T 5 7 S^§f^^fcm-7x-V> 

v?7-; yp^f {{t^mi . l o^S) <b Sr 3f $ „ Hx ^ 9 9 % K T 

N-Bo c7;y|il^ ( -ffc ^ *B 8 ) iUfc. i^T, * 9 J As (HI 
tp. Me OH) tp, Pd/C (gttftfift^7^9A) ©#*ETK1T* 

fi£ * * ;i tc £ fx v ^ it^m 8 \zm&vtc±mz -yy */ ><o > *s & * 

* is ts )V ifs =■ JV £ Z|) «ft|Lt, 7 9 %lCTte-&* 

9 &#fc Q 
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2— HN 




TFA 



CH z CI 2 /H 2 O = 10/1 



2— HN 




OH 



NHBoc 



7d0eq) 



FDPP (4.5 eq), DIPEA (1 1 eq) 
DMF 



2-HN / \-HN 
O 




NHBoc 



NHBoc 



NHBoc 



Pd/C, H 2 
MeOH 



H 2 N/N V™ 
O 




NHBoc 



NHBoc 



8 



NHBoc 



•••• (12) 



m 



*P*>. 6 Sr#S fcfej^. (2. 98g, 4. 90 

mol) ^v^nn^^^ ( 1 5 m L) M *g ri> b . -10t"CTFA 



( 1 5 m L ) 7K ( 1 . 5 m L) fcSrJOifcft.^ffl-Cl. 5 B# M St# 



7j< » * T? } 



aS l£ p H 5 ft 5 * t? 1 0 % 7k it f IS -t" h y C> A tR ^ % 



££p?U ^ tlipH^2[C*5f fitf^JDiX, efegf^trtrm^ 
tfc. » ft ft & 6 @ & Tfc T? ife J* <b#4* 6 (HZ* 2. 0 4 g s ifc 



^ 9 5 % ) L"C#fc„ 
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W b fc Jb IE -ft -n ^ 6 CO E S I -M S (negative) 'ffl £ ff o tzi b r 
^ , m / z 4 3 7 . 1[ (M-H) "]T'feofc 0 * fc, ^ 0£ & * Rfc ( 1 H - N 
M R s 40 0MHz, d 6 -DMSO) SOfelrffo fc t C 5 , 6=7.34- 
7.14 (6H, m), 5.00 (1H, s) , 3.55 (2h, d, J = 5. 9 Hz), 3.33 (3H, 
5 bs), 2.11 (6H, ra), 1.81 (6H, m) "C fe o fc „ 1 tl b j; 5 , <fk 4£> 6 

* fc , -fb-^^f 7t1*5ti!)fc, m -7x = l/y^7;> (0. 5 0g, 
4. 6 2mmol) £ ? ^ / — ^ (3 5mL) \C j$ ^ U , Ott (Bo 
c) 2 0 (1. 06mL, 4. 62mmol) i H)if;V7^ > (0. 
10 6 5mL, 4. 6 5mmol) t £ *D *L tc'& . ^ ?S "C? 2 4 Hf|$# L T , 
iilSc J£ i» ?T o fc 0 ^iUiHt ioTt#btLfc^^^^^^^iyy # 
y^^ov F^y7^ (^|: ^np^;Vi,/7t h>=l 0/1) T? 
»|L ( ^k-^^7 (tt 6 6 5 mg v HX ^ 6 8 % ) ^Sfel^tLTtl 

15 l!eft^ft7«E S I -MS (positive) It^ffofct C 5 V m / 

z 2 3 1 . 2 [ (M+Na) *] 1? o „ ifc, *H — N M R (40 0MHz, 
C D 3 C 1 ) ft] 7& £ ft o fc £ C 5 > 6 = 7. 02 (1H, t, J = 8. 0 Hz) , 
6.95 (1H, bs), 6.54 (1H, dd, J = 2.0 Hz, J = 8. 0 Hz), 6.41 (1H, 
bs), 6.35 (1H, dd, J = 2. 2 Hz, J = 7. 9 Hz), 3.66 (2H, bs) , 1.53, 

20 1.50 (9H, s, s)Tfeofc 5 r b i <k## 7 <73 St if £ fit fg 1~ 3 

- £ is -? # „ 

£ fc, -fk-^fe 8 3>#5 fcfclc, _bia^b^#) 6 (lOOmg, 2 2 8 n 
mol) , _blE{k-^^7 (475mg, 2. 28mmol) N FDPP 
(3 94mg, 1. 03mmo 1) , Sff ^^/p f/Hf ^7 ;y 
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(447/zL> 2. 57mmol)^^7kv > ^^/V^/l-^T^K(2m 
re /u K. t* * Sr *. T BE tt ^ wettW U» ^T^Jf £ 0 . 5Nlt, 7jc , 

®fn^^7jc*i- h y 7^*i«> x u« «S fp ft * 7jc -e i 0fo$# it, 

aS^^lv'^^^^ p? h ^ 7 7 >f ( ?^ ft : ^ P n*;VA/7t h 
>- = 3 / 1 ) -CttJH! U, ffc£"4& 8 (IR1 2 2 8 mg, HX ^ 9 9 % ) IrS 
@ fc UX#fc 0 

±I2ft:ai8 ©E S I - MS (positive) i^lrtTofe t ^5m/ z 
1 0 0 9. 5 [ (M+H) + ]Trfcofco £ fc , 1 H - N M R (4 0 0MHz, 
CD 3 C1) m J£ £ ff o 7c: fc n 6 , 5=8.75 (3H, s), 7.67 (3H, s) , 
7.30-6.95 (18H, ra) , 6.52 (1H, bs) , 5.04 (2H, s) , 3.71 (2H, d, J 
= 5.0 Hz), 2.23 (6H, m) , 1.97 (6H, m) , 1.47 (27H, s)l?foof;L 0 - 

#18 (200mg, 198^1110 1) — /I^(3mL) 

1 0 % P d / C (6 2. 3mg) * 3& # Iffi & T\ tSXl 5ft 

Wft^Ufci^, ±15 P d / C Srjfc* It , ftft BE ?jS £ fr o „ iiEl 

jKr^nn^/Vix/^^y*- = 8 / 1 ) X^U^X, {k-^lfc 9 (HX* 
13 6mg,H2^7 8%) £r @ ffc £ L T # D 

±Eft^fe 9 WE S I - MS (positive) i^^tro fci 15, m/ 
z 8 7 5. 5 [(K+H)1t?fcot„ r tL \ZL X 9 , {b # 4to 9 <7> «*5t & *» i" 
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£ h K , TIE — Ix^C (1 3) \ZL X ^ -f «fc 5 , 1- 0^*(DWSC 
I • H C 1 . 1 . O^iOl-t KP :5 r->'<yy'H)7y'-;i' ( — ^ ^ 
(13) , HOBt) x C H 2 C 1 z ^ . _h SBfc 4& 9 * , 1 . 0 ^ 
5 4 O ^ * b ^ 1 0) SRI £ * , & * 7 5%|lXft^ YB. 

mm® ut&m 1 1 ) &#fc 0 

_b 15 K: T # b *t fete -k % 1 1 x C H 2 C 1 hU^f/w>'J;v 
^ny K ( 5£ =p\ TMSC1) , -7 ?L J — ;V (PhOH) 5 ®£ 

* # T T . JhiSB o c S^EftSL, f|«7? / S^f 

io 7k*it^m^ 3 ®^a,-?;-% 5 y i/ * — it t Lt, ik&m l 2 
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3 O 




•••(13) 



12 NH 2 



fb#4ft 1 1 Sr# 5 {b^«i£> 10 (23. 6 m g , l 

1 4 m o 1 ) irHOBt (15. 4mg, 1 1 4 m m o 1 ) &r M tK ^ 
pp^^>-(2. 3mL) KlStfL, 0 °C<7)?S^#M+T, lb£-#>9 (2 
5 0mg, 6. 0 2mmol) £ £P ;t T . 7/^y^l^Tt\ 3£ 3t L 
tlST' 3 6 B# IB Bl L « , .1 0 %^^>^7h^^ £ b & 

pn*^A-effiHJL, £r i& ?P #t Ife 7X * h U 9 A * * ?S t? ife i£ b 

ttttfcftl 2: U T *R * Ififc ife h V V ASr^^Tft* £ii:fc 0 *©(S, ^Ifcflfe 
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\9wjbAsJ*/*9J — /W = 4 0 / 1 ) ttSLT, 1 
1 ( IR * 9 1 • Omg, 4z ^ 7 5 % ) ?:efe@ftHt#fc„ 

_h 1H ^ 1 lOE S I -MS (positive) £10 ^^ffofci 15, m 

/ z 1 0 8 5 . 5 [ (M+H) + ]-efeofc„ 4 Tfc . 1 H — N M R (4 0 0MH 
z, C D 3 C 1 ) ft) j£ £ fT o fc d 5 , 5=9.01 (3H, bs), 7.67 (3H, 
s), 7.31 (1H, bs), 7.27-7.00 (12H, m) , 3.71 (2H, bs), 3.64-3.39 
(1H, m), 3.12-2.99 (2H, m) , 2.33 (1H, m) , 2.32 (6H, ra) , 2.20 (2H, 
m), 2.04 (6H, m) , 1.82-1.73 (1H, m) , 1.62-1.47 (4H, m) , 1.47 
(27H, s), 1.39-1.25 (2H, m)T*feofc„ £ tl fe \Z. «t 9 „ fctelfo 1 1 <0 

* > -6- «J 1 2 % # -5 fc ft m F!)^;^>!)/^n!) F ( 0 . 2 
5mL, 2. 64mmol) ^v^no^^^ (0. 49mL) IZ^M 
b > 7i/ - /V (549mg, 5. 8 3 m m o 1) tr^^nn^^v 
(1. 4 6mL) lcSF#P Lfc 7 ^ / — /V » ifc 4: ;&P *. "C it # Lfcft, £b 
ft'&ftl 1 (34. 7mg, 32. 6 ju m o 1 ) £ 2J0 X. \ S 9. T? . 

ijtTi. 5 n# ro it # u -c, {b^fti ttv^-c, 

<7 A tK j§ ^ -e «6 if- Lt , M-fellf*^ flfffl * *fc D #f tii L fc. H S fle £ W? 
i(:iftLt4 0 CtT"^SL, % ft L fc m W £ E'J L T , ft^ft 1 2 
( UX S 7 . 9mg, 1R$3 2%) lr Sftl^i: UT^fc, 
±f3ft^#ll 2©E S I -MS (positive) I^lrffofct ^5, m 
/ z 7 6 3 . 6 [ (M+H) + ] t? £> o it D £ fc, 1 H — N M R (4 0 0MHz, 
d 6 -DMSO) i^Srfiofc i ^5, 6=9.57 (3H, s), 7.97 (1H, 
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m), 6. 87(6H, ra) , 6.67 (3H, d, J = 7. 7 Hz), 6.21 (3H, d, J = 7. 7 
Hz), 4.98 (6H, bs), 3.67 (2H, d, J = 5. 1 Hz), 3.56 (1H, ra) , 
3.16-3.04 (2H, ra), 2.36 (1H, m) , 2.25 (6H, m) , 2.19-2.07 (2H, m) , 
1.93 (6H. m), 1.83 (1H, m) , 1.50 (4H, ra) , 1.33 (2H, m) X & o fc „ 

:Hbia!i, fk^fei 2 <om T&%mwir 5 c £ *sxtr fco 

% M 09 i t ft b n fc. y ^ # — 4b & & i 2 ^ffl^t, w is — $s 5£ 

(4) lut, m 1 , m 2 , m 3 ^2. n # 1 X *> S «r 11 x. X 5 y # V 
K £ £1 T <£> X U 7t 0 

T13 — jlRsfc (14) Id^i- i 5 t-, i ttfbixfc y >fb 

2b. tuIE — JK^: (10) t;iXS $ *l $ «F # ^ X- fc S-fb-g-* 1 3 
( 5 US * ) H.O/i?^f A-7t h7 5 K ( 5£ ^ , DMAc) / 

ftlfe (AcOH) =5/2 0/l<DH^§|i^«?L, pH3~4. 3 
7tCt, ->y7jttliSrJgJ5fe$-S-/t«. SIlrHjO/DMA c / A c 
OH= 2 0 / 5 / 2 4 ©S^ll:|t, p H 3 ~ 4 , 3 7ttt, 3 0 
g S <D N a B H 3 C N =§r fia tL X iS tc T 5. / <b R & ft o 0 ^ co # % ft 
b tbfc fb^^ ^Sephadex G-50 (7"7-y t t 7 A XftD 

fjoX, m^^*: 3 Jp-fc-a A/X&5 y # > K £ Ltft-^ft 1 4 Srftfco 
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14 

•••• (14) 



2 (0. 5mg, 655nmol) tit^'-ty) 1 3 (2. 8mg, 
3/zmol) <h 3r , 7k (25mL) t^^f/V7t>7^ F (100m 
AtL) <tltm (5 M L) i:0^^?t^^^^L, ttf *3 7°CT'HtiD 
1LT, y 3SfS^f tr^fc. N a B H 3 

CN (2. 7 m g , 39. 2/zmol) ( 2 0 u L) KigflP bfc 

N a BH 3 CN Jz|Ey>^7-^^#)l 2 / -ft 4fc 1 3 S i£ 

tii, 3 7°C-C3 0 HO !f& b ^ . «SJEft#tU, Sephadex G-50 (M 
m : 0. 3 M O N a C 1 ^*x.fcPB S) £: Jl V > T 7 s /u }|t i§ ^ n h ^ 

G-25 : 7k) ^fflV^TtfeLfcc J&±& b/c g ft) Si # £ BE « *§ b, 

6%) £ t bT#/c: 0 

# b K S 1 4 (Dff fttt 3291. 2 8 ^;VhV (dalton) 

Tffc <9 , ffiffl&fS\MW-Bk&#v&rMl£\z. £ o T # Hfcm / z 1 0 0 8 . 
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1 9©f-^[±, _bf£ — (14) tf«lC*$tL5'fk-&*14iS3fl5© 

^-^[M-12Na+9H] 3 "i LTmS'J ^^^o * , 1 H — N M R (5 0 0M 
Hz, D z O) it^trofct ^5, 6=7.20 (3H, m) , 6.82 (6H, m) , 
6.64 (3H, m), 5.35 (3H, d, J = 3. 5 Hz), 5.13 (3H, J = 2. 5 Hz), 
4.51 (3H, d, J = 2.4 Hz), 4.29 (6H, m) , 4.18 (6H, m) , 4. 06 (6H, 
ra), 3.97 (9H, m) , 3.87 (3H, m) , 3.82 (3H, ra) , 3.78 (6H, m) , 3.68 
(9H, m), 3.56 (9H, s), 3.34 (6H, ra) , 3.24 (3H, dd, J = 3.4, 10.5 
Hz), 3.08 (4H, m), 2.44 (6H, m) , 2.33 (1H, m) , 2.27 (2H, t) , 
1.86 (1H, m), 1.56-1.46 (2H, ra) , 1.35-1.14 (4H, m)-e£>ofc 0 :tt 
bfrb, ik-kSfo 1 4 © * 5fi & 5fc & 1" 5 - t 3 s ~e t fc 0 

■ V — fls 4fe © J* ] 

^^©Dy^-i^llt-feS, fufE — fflt& (1) ftn^ltfc!), 
Xi^mm — (3) l?m 4 , m 5 , m 6 , m 7 ^^T2, p'S^P^lt 

TIB — (15) I^T^i- £ 5 in, MeOHtl:2. 3Si©M 

■7 /i> si- v -fr $ M - — *r J^ttMtfo ( it B F 3 • O E t 2 ) £r *P T , 
^ <|$ 3M£ T T if $E £ fr > ^*/v#'>t ({k#«J 1 5 ) £r ^ /Mfc 
tt, Us ^ 7 9%|:Tx7t^# (ft^il 6) «r#feo 

^(75^, 1. l^i^HOBt, 1. 1 §tWv?'>^ n-.^V^^;V 
*i?>f $ K (St, DCC) N CH 2 C1 jtilT, 1. 1 ^ * o z - 
^ U v- V & Jb IS -f b #1 1 6 IC^^ £ UX* 9 4 % »E T ^ V 

({fc#^J 1 7 ) &#fc 0 
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8 ) ft Ifc 9 8 % T # It a 

/\ S\ BF 3 -OEt,(2.3eq) /\ N /\ Z-Glycine(1.1 eq), HOBtO.I aq) 

HOOC N COOH— ? ^— MeOOC K °° 0Me n < 

H MeOH, reflux H DCC (1.1 eq), CH 2 CI 2 

15 16 

/\ /\ 2N NaOH /\/^ , 

r MeOOC N COOMe ~ , » HOOC N COOH 

5 f MeOH T Q 

C > '"" (15) 

i z 

17 18 

A ift tc « , 1 6-1 9 ft # 6 fc #> . &LT(Dmi¥%ff^fr a 

l 6 ft#5 tc$>fc s it^m 15 (-f ^ y ; 1 

10 0. Og, 75. lmmol) £ B F a ■ O E t 2 (Z7 yft* 

^ifyH-f^; 2 2mL, 17 3mmol) ft * zk ^ y — /U 
5 OmLfciftt, 7;>^y#i^Ttt 5 B#ra^S»fS Lfct, ISfP^^ 

X. p H # 9 }C ft 5 3= T* 7JC /§ lei h JJ =c T T 3; ^ ft 7L , ^ ?) t ^ D Q 

S^)i^^ti±LTMffitLr, fb-a-ifei i 6 (ite-B 9 . 6 i g, 

±|Efb^fe 1 6 ©E S I -MS (positive) $J ft fr o £ ^ 5 m / 
z 1 6 2 . 1 [ (M+H) + ]-Cfcofc 0 ^fc, 1 H — N M R (4 0 0MHz, 
20 C D 3 C 1 ) j£ ft o fc ^ t ^ 5 . 5 = 3. 74 ( 6H, s) , 3 . 48 
(4H, s) , 2 . 0 0 (1H, s) T? o fc c ^ b l£ <fc 19 , l^ll 6© 
5t ft Stf& i~ £ ^ bWV£tzL 0 



m 



3=fc, ^-^#7 1 7 ft#5 fcftiC te£-#f 16 (1. OOg, 6. 21 
mo 1 ) t v 5 > ^ n — v" /V # ^ # v 5 -1" ^ K ( 1 . 4 1 g , 6 . 8 3 
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mmol) ^HOBt (0. 9 2 g , 6. 83mmol) £ « zk v> ^ u 

n^>2 5mLtS#L, 0 °C X 0 . SBtMmW 2 

L ^ , Z — ^ y *> ^ (1. 4 2 g , 6. 8 3 m m o 1) £ ?L T ^ S 

7k«i- b y & f£ *s & at * L.xm}±mm 

•vb^^^ 7 ^ (f i : ^PP*yVA/7^fy=2/l) XWMi^X, 
it^m 1 7 (Jfc* 2 . 0 5 g „ IR* 9 4%) £ & fe@f* £ LT#fc„ 

± IE ^ -a ^ 1 7 <£> E S I - MS (positive) PJ ^ 3r fr o t r. ^> „ m 
/ z 3 7 5 . 1 [ (M+Na) + ] "Tr o 0 * , 1 H — N M R (4 0 0MHz, 
C D 3 C 1 ) flJ^^fTo t - 6 =7. 36 (5H, m) , 5. 69 (1H, bs t) , 

5.12 (2H, s), 4.22, 4.12 (4H, s, s) , 4.06 (2H, d) , 3.78, 3.73 

(4H, s, s ) t? *> o „ 3bia!), i 7 (D#it^ismi-a c t 

T* # 7t „ 

1 8&f5fcfti:> it^m 17 (1. 50g, 4. 26 
mmo 1) 9 J —fr (20mL) t^fifL, 2 N CD N a O H (9 m 

L ) & M X. X , 0 *C T? 2 . 5 B#F|f # Lfcf , Dowex 50WX-8 ( H + 
form) £r p H 6 Id 5 * "C ft *. T * fd s^Dowex 50WX-8S: *8U U T « 

* «: * BU U « J£ a* fi£ X. Si $fc Bl £ ^ -=> X , it&m l 8 (iR4 
l . 3 0 g , MX 9 8 % ) S:6fe@^fc L"Cf fc. 

ifBft-p-il 8<DES I -MS (negative) $!] j£ tr fj o fd t ZL 5 „ m 
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/ z 3 2 1 . 1 [ (M-2H+Na) "] £> o „ * % 1 H — N M R (4 0 0M 
Hz, d 6 -DMSO) «!|^«:*T o £ % , 5=7.32 (5H, a), 7.21 

(1H, m), 5.01 (2H, s) , 3.93, 3.84 (4H, s, s), 3.72 (2H, d, J = 



5.4 Hz)tfcofc 0 d tl h K X <9 s it^tfo 1 8 £7>f#3t £ 



t & 



& Id , T IB — jtx 5* (1 6 ) Kl ^ "f ct 9 IC . 2 



OFDPP, 2 



5SiOD I PEA, DMF^tt, 



7 5 B o cSX' 



6 0 % T 3 N — B o cT^V 



Ufci^ 2 o ) £#fc 



Afc^T, MeOH^-T, P d/C©#4T, jftftfe* £ ft V> , 

9 2%llt7^lil (1^*2 1) £r#7io 



NHBoc 



NHBoc 





HOOC / V / " N *COOH 



J=o 



NH 

I 

2 
18 



H 

19(2.5 eg) 

FDPP (2.5 eq), DIPEA (2.5 eq), DMF 



Z-NH 



/ ?\ / \ Pd/C, H 2 

hVn )L-n -> 

J V > J Me0H 

HNt-^-NHBoc/ 

2 




20 



NHBo 




NHB ocy 



Z1 



(16) 
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■f-ftfc>*>. ^b-frft 1 9*#5fcftC, 4-757 ^SSBfe ( 3 . 33 
g , 14. Ommol) fc , . H O B t ( 1 . 93g, 14. 3mmo 
1) t^*7Xv?^DP^^y ( 6 0 m L) »c!»»£-gr, 7 y V =f v # B ^ 



5 T , OtT'l 5^i#L, WSCI-HC1 (2. 87g, 15. Om 
mol) ^iS^^^Pcr^^^- (30mL) l£ $ ftp $ iJ- W S C I • H 
ClgS^JDAt, 5 O^WLt, 4-75/^ift/HOBtS 

i: bfdo II 4 - 7 5 y^Ifi/HOB t gfef f iCi^xf 
H 7 5 y ( O . 79mL, 7. 0 Ommo 1 ) SriDt, I^T^ IS 

io T-«l^i#L, a & i& fl £ # fc 0 co6fei^^«Lfcf , ;^y — 

/V 5> If ^ g L X % fls#*l 9&66g B ULT#fc n Ifcft « 3 . 5 3 
g ( 4JZ. ^ 9 2 . 9 % ) T? fe o o 

_b1E{b-^fe 1 9 CO E S I-MS (positive) IS ff o fc t I ^) , m 
/ z 5 4 2 . 4 [ (M+H) *] "C & o D * ft , 1 H — N M R (4 0 0MHz, 
15 CD 3 C 1 ) i^^ffofct ^5, 5 = 7. 77-7. 74 (4H, d, J = 8. 7 Hz), 
7.50-7.48 (4H, d, J = 8. 6 Hz), 3.70-3.66 (4H, m, J = 5.2 Hz), 
3.34-3.28 (4H, m, J = 5. 6 Hz), 1.53 (18H, s) t? £> o fc „ - ft £> tC £ 

* fc. , ft^#l2 OSr#5fcfe(u, fc'&l 1 8 (50. 0 g , 1 5 4 /z 
20 m o 1 ) t . it&tfo 19 (209mg, 386/imol) fc , FDPP 
( 1 4 8 m g , 3 86/imol) t ?:l*^; f /V*/>A7 5 K (3m 
L) ^ }g L fc # . •yVy7°PfcVHf^7 5y (6 7. 2/iL, 3 8 
6 n m o 1 ) % x. , 7;ViyflMT, Ii£T'2 0^flS#LT, 4b 
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xmmmm&ft^feo iiEiii- £ ^ ^ ^ « *& >s $£ & # # > u 

1) t'HitXv fb^#l2 O (fil 2 5mg, 9%) & & #, H 

±fBfttft 2 0©E S I - MS (positive) PJ ^ ?T o t ~ 6 , m 
/ z 1 3 9 3 . 7 [ (M+Na) + ] fe o „ * , l H - NMR ( 4 0 0 MH 
z, CDC 1 3 ) l£^trofct:5, 5=7.88 (1H, bs), 7.73-7.66 
(10H, m), 7.56 (1H, bs), 7.38 (4H, d, J = 8.4 Hz), 7.34-7.29 (6H, 
m), 7.17, 7.05 (2H, bs, bs), 5.35 (1H, bs) , 5.00 (2H, s), 3.96 
(2H, bs), 3.64 (4H, band), 3.55 (4H, band), 3.51 (6H, band), 
3.43, 3.27, 3.17 (6H, bs, bs, bs) , 1.50, 1.49 (36H, s, s) "C o 

fc D - ti % & v) , \\c %m 2 o (D m it £ 5tf& i" 3 r. t & X § fc. „ 

4 , ft^i2 1^#5fcftt, ft^fe2 0 ( 1 0 3 m g , 74. 4 
ymol) £^^/-/^(3mL) Id it j§? L . 1 0 % P d / C (8 4m 
g) IriD x.v zkiSitT, lit 4 7 fl#IHl»# Lfct, _h|EPd/C 
U T « EE » fit U , 2 1 (HS:*8 4. 9mg, 2%) 

% & II f* i: LTtfco 

-bffi'fb-n-^ 2 1 ©E S I — MS (positive) Mfe&fT^tct - 5, m 
/ z 6 3 0 . 3 [ (M+H+Na) 2+ ] T? o „ r tit J: 0 , 2 1 ©«fi 

Sr -5 - # 5 # fc „ 

^(I, T IS - & 5ft (17) m T ^ "T J: 5 ^ , C H 2 C 1 2 / D M F 
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= 4/1 cD^-g-^^^i-T, 1. l^ft^HOBt. 1. 0^i©WS 

CI • HC 1 O^ftT, ±!5ft^fe2 1 & , 1. l^iof^-^ M 

( -fk * i o) t lis -a- $ , ir^7 5%i:t7; k <b w at-a-m 2 

2) £r#fc 0 

£ ib l£ . ±|B*ClX#fetLfc'ft;^«B2 2Sr, C H 2 C 1 2 ^ , T F A © 

5^^7k#^m0^4 an -g- A/ * a y ^ti—ik^tfab Lt, jb-a-i; 2 3 

( HX ^ 9 1 % ) „ 




CO OH 

10 (1.1 eq) HOBt (1.1 eq) 



WSCI-HCI (1.1 eq), CH 2 CI 2 /DMF = 4/1 



21 




22 



o N — 



NHBoc 



23 



TFA 



CH2CI2 




(17) 
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i-ftfc>*>, fc&tfa 2 2lrft5fcftt, ^^^10 (12. 8 g , 62. 
2 m m o 1 ) £ H O B t (8. 4 m g , 62. 2 m m o 1 ) £ M 7K ^ 
^nn^^y (lOmL) tc jgfi? L , T /V =f >- # ffl ^ T , 0 D C }fe U 
t|jf LT , ffc^ftl O/HOB tSJE^Stbfc. ftl^, <k&Vo2 
1 (70. Omg, 56. 5/zmol) I: f /l/^/VA7 ; K (0. 
5mL) Kj&#Lt\ iteft'&illO/HOB tgfegiCiTLfcf, 

t£-ci 9B#ns#Lfcf , s* ^ -e w bft tarn £#/t„ Sottas 

Affile l 0 % ^ en v ®i 7k ?l£ i: IS ?n ^ * * h !) f AtK^v^ t 

H ?ji $i 0 ?t £ ^ V # y/V-^ n ^ h ? 7 ~? << : 9 v C3 *K A 

/ * $ J — >V=\ 5/1) -C*f M It, ft^fe2 2 (HXft 6 0 . 8 m g , 

jfc ^ 7 5 % ) 5: fifelfri: U T # fc D 

iEft-nt 2 2 ©E S I -MS (positive) PJ ^ tf o <h 5 , m 

/ z 7 3 5 . 3 [(M+2Na) 2+ ] T* o fc 0 S Tfc , 1 H — N M R (4 0 0MH 
z , CDC 1 3 ) »jfe*ffofet:5, 5 = 7. 76-7. 79 (11H, a), 7. 55 
(1H, bs), 7.42 (4H, d, J = 8.6 Hz), 7.35 (5H, m) , 7.13, 7.00, 
6.97 (3H, bs, bs, bs), 5.84 (lH, bs) , 4.04 (2H, bs) , 3.67 (4H, 

band), 3.55 (4H, band), 3.48 (8H, band), 3.41, 3.29, 3.22 (6H, 
bs, bs, bs), 3.16-3.03 (2H, m) , 2.39 (1H, ra) , 2.02 (2H, m) , 1.84 
(1H, m), 1.58-1.52 (4H, m) , 1.51, 1.49 (36H, s, s) , 1.35 (2H, tn) 
-Cfco fc D r *l h «t «9 » it^m 2 2 CtHrHIStS w t * fc 0 
* fc. -fk^4^ 2 3Sr#5fc*^ 22 (48. 2mg, 33. 

8umo 1) ^-^^n^V ( 1 m L) U , h D 7 /V ^~ n 



WO 2004/022583 



PCT/JP2003/011417 



4 2 

( 2 m L) ZMlLXmytT 0 'C-C 1 B#M«# L « , fli&HiMlit^rfTV^ 
# P> Hfd^S Sr ^ ^ y — /l" U XDowex Marathon A ( OH" form) £r 

^^L-C*fPUfc 0 ^fP^v f^Dowex Marathon A SritglJ IX , ?^j±3ft$£L, 

fk^ft2 3 (id* 3 1 . 6mg, i|Jl$9 1%) 6 feifr i: t T#fc 0 

_H fB -f b 4fe 2 3 <D E S I -MS (positive) MjHrfjofci: i 5, m 
/ z 5 3 4 . 2 [ (M+2Na) 2+ ] X o 0 C fl \Z «fc D , #1 2 3 (D m^: 

H ife #J 3 U: X ^ *x y V # — ^ % 2 3 Sr Jl u > X , S& IB — jR * 
(5) l£X, m 4 , m 5 , m 6 , m. 7 fri£X2, n^l s p^p^^lffc 

5«t^i^T^5 V His K *: T © ^ ARK X J5fc L rt: . 

TfB-jSS:5£ (is) ic^-r <fc 5 tc, Hife^iJ 3 i:xf bttfc y — it 

&m 2 3b. TfB — J&St (18) litt^ ft £ *£ # ^ X* fc 1 3 

(5^4) iSr, H 2 O/ / DMAc / /AcOH=5/20/lCD^^^ 

^ & ^ £ ^: % p H 3 ~ 4 , 3 7 tCT, Vy7H[S ( * ^ , imine 

form) £: ff2 $ £ it „ S^t'^I^H z O/DMAc/AcOH=9/ 
2 0 / 2 2 ®Jl^^lctx.T, p H 3 ~ 4 , 3 7°Ctt, 643i«N 
a BH 3 CN^iDitl7cSJS ( ^ 4" > reduction) 3: ff o „ © ^ , 

W b ftfcfb^^ £Sephadex G-50^:fflV>T^ /Vital* P ^ h ^7 7 -f 

# ' > K t t T Ik □• #) 2 4l:#fc„ 
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l#Wtfk^i2 4^^5/:ft^ Vf* — {k&Vo2 3 (0. 5 m g , 
488nmol) tf^ll 3 ( 2 . 1 m g , 2. 4 m o 1 ) £r , 
tK ( 2 5 n L ) t^^f;l/7tl^7? F (10 0/iL) £ fl; gfe ( 5 ju 
L) tOl^ilt-i»L, t 3 7tT3B|f^[liLT, V > # — 

ih-&l3 2 3 3S^^f ^tlfco N a H 3 C N (2. 1 8 m g , 

3 1. Znmol) £ f« (45//L) !^j|lT> ± fg U ^ # - {fc 
%2 3 5)S^il^Ex:, 3 7 °CT- 3 0 mfittm L fc ^ , ilfcEE 
?!ftlfiLT N Sephadex G-50 ( 1.6 x 80 cm, PBS-0. 3N NaCl) £ Ji ^ T ffi- 

Sephadex G-25 (1.6 x 40 cm, 7*0 ^ffl^TKS L 7t □ ^fl&^lCi 9 # 
kixfc g ft Pi # il: fofc JEE * fit tMc i§ L T & 2* l£ i£ £ *T V ^ fls-g-ffci 2 

4 (tf 1 . Omg, flX ^ 4 7 % ) £ 6 i: L T # 0 
#btb5-<#'fb^#!2 4 COW Afe 4 3 9 6. 3 7 ^;^ytl)>) , 
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ft B# m M ST*# #f f+ $J 5£ I- £ o T # b ti fc in / z 1 3 6 8 . 9 3 ©t°- 
_h IE — j& 5£ (18) ^ \Ztf £ frl % M 2 4 & 3 ffi <D ^ W- 
13Na+10H] 3 ~i: L T ft IJ ^ ft fc o * fc , NMR^^^ b/v^i^Lfci: 

5 , 6 = 7.70-7.55 (8H, m) , 6.78-6.64 (8H, m) , 5.34 (4H, s) , 
5.20 (8H, d, J = 3.3 Hz), 5.15 (4H, bs) , 4.52 (4H, bs), 4.29 (8H, 
m), 4.19 (8H, m), 4.05 (4H, m) , 3.99 (4H, band), 3.87-3.80 (16H, 
band), 3.73-3.66 (24H, m) , 3.87 (3H, m) , 3.57 (12H, s), 3.49 (4H, 
dd, J = 3. 8, 9.7), 3.39-3.34 (14H, m) , 3.26-3.19 (12H, m) , 2.60 
(1H, m), 2.21-2.13 (2H, m) , 1.77 (1H, m) , 1.50-1.13 (4H, m) ~C 

immm5 • v u is vfc&m &m ^fc s p rsu^j 

P R Ml ^ £ fr -3 fc o 

i-Jtct>*>, ^ an & is * ufc# ^ * mm^tw izrm(D®ifc&?f ? z. t 

r vWFi:l§t5) £ o a* ft 5: « SO Lfc 

(5-1 v # > vmxf- y z?<omu) 

%} #) Id . 13X2 0X0. 7mm©^7 7£fiC5 0 nm©^?||gSr 

^ 5» L fc -fe V -9- f- y -f ( S -if. V — *? — *-7-»S;^ftht4) ft- , uvtyy 

^ !) — ^ — (fSd b d^ : NL-UV253, 0 * I- — if' — M ^tt 5£ # tfc ) Id A ft T 

& 2 o ft m m it b , y > -e -t > -y- ^ ^ ^° ^> & * s & a# u fc „ 

&(c N rcoir^-if^y^ 5 ^, -trA-F^cD^^P^ ifil) I£ ir A- * /v 
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^2&~C, Bio Dancer ( "^5 do ^ . New Brunswick 
Scientif ic}±) &{&m flUKS^J&MciS £ 5 O ^ > ± IE ir 

* # J — /H 0 O m LT*6!Ha^LT, ±ia*>-tf ^^1:770 

»i-S*f^Sr2lHl*«93BU/ta, zk . * * / — ^ <D M X ±IB t R $ L 

# „ r <d y # ^ k a* a ^ y -f & m. ft % , * s ^ 7 x ^ > * m m e 
spr67o (^ P n p^, g & i/ — if- — m^-^^#i±) ©-fe>tf - b y 

(5-2 y XfV K^A^ V 7° t $ 2 ST t <£> I# 7.K t£ *| 31 f£ ffi \Z «fc 

3 # 4£ S ft *B 11 fls ffi G> W ) 

JL IB K: T » *l fc. y # is F#A^ y XJbfc, 2 5t©?at^#T, tffc 
ill 5 m L/m i n^Xs ±fl5*® X 7 X* >**3Sfll £r IB X $U ^ $ 

*r*^ s^^k* s — jfeKi * 5 * 7 >- = > ^ s/ ~? t - t l y 

^mmWWlfc (PBS ; p H 7 . 4 ) £ $L Lfc 0 ^ <D $ % S PRitt 

fflv^f 3 ^^5^y^^'ffT:fc5+Jfl^f7;^7'^ y (BSA) CD^Jta s O. 

lmg/mL t *5 i f£ B S A £ 7 ^ — Is P s< y 7 t — tillL 

fcB S A^^^flii U ^ B S A^^ 6 0 m L % > 1 5 /z L / m i 

JbfBB S A^8££#?SA Ufc y # >- FiAf y 7°*®c75&£ , * >- X ^ 
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AStiT4 5 y ^ K^Af * :7°£r ffl Wcl§#. ^>/^f H^fvK 
sgA^^^t © # # * to 2 ffl <t 2>$£W&f&H&-tZ> - ^ 5 

(5-3 r vWFOtt^lWfelr) 

ftfrfe (5-1) tcT# bftfc y u is vmx^- y ^Jbtc, ±|5 (5- 

2) S A^it^iT, r v WF^IRSrffiv^fc^^S, _hffi (5- 

2) <b mW. (O^-MKX , y # > K^Af yT'^ffifu r v W F ft£ £t A 
Lfc 0 fete, r vWFjjfStt, 125nM~ 1 6 0 0 nMO||Wll 

JilE r vWFgt©SS^f iX. K»Af y^*Ifcr vW 

Ft JS&SAL, r vWFjUSroaAHra (time (sec) ) feiatll^'f 
5. ik&tfo 1 4 fc r vWFtW^'^^S^< U^.^^^ (Response (R 
U ; Response Unit) ) &r , * ffi ^ 7 X * V * Rft g « & ffl ^ T W\ 3£ 1~ 5 

fete, _b IE r vWF^iA^tifcy ^> KtAf -77"^, i U # ^ K 
|Af ^^SBt, $16 0 ^ L/m i nt\ lOmMcDNaOH^l 

3t ffi ^" 7 X * ^ # * Se fll (SPR670) t^l©y7 h 7x7tffl 
V> , y if >• K -C- fc 5 14trvWFtO ft ©«S!l3fe* ( HI 

i) (di<3v>i:, «$t^ft (k d ) , ^^iis^^: (kj . mmmm 

Mm (k d ) <£> IE £ 3* m L „ t©ft#Sr*li:*t. 
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<* 1 ) 







{fc^25 


MMfeWt MM) 


1.2 X10" 6 


2.6 X10~ 6 


k a (M _1 sec) 


6.60X10 3 


8.38 X10 3 


k d (sec _1 ) 


8.05X10 -3 


2.19X10" 2 





XUft l ^fStc^^W^^o T. buIB Lfc — (1 0) 



1 mii^T l, Tf2 — (19) \z X o T 



NHOC 



MeO 





HO 
OS0 3 Na 

25 



(19) 



ft 



tD ^ J® m t\ y # > FIAf y^tH 

11 5 (D ( 5 - 2 ) 



lHriB^lfeW 5 <d (5-1) £ n 



o ^ HH I- X , y # >- K a* A f - y ^ t 9 v * W t <D m 7k 14 *B E H 



^5 < ^ ^ ^ ffy *g n f£ ffi #s ^3 - & \y ^ - i: 5t ^ U fc o -t © m s flu 13 ^ 

jMJso (5-3) t p^o^Jill^-r , y^fy KiAf -^*ltr v 

^7 >-*R&Se&ffi V<>Tffl!]5£ Lt, it^lfo 2 5 r v W F t <D 



i± 

715 [3 



HI 2 ^K<5V^ , fufE^ig#iJ 5 W (5-3) t [H ^ <D ^ l« YC X 

mm^m (k d ) , fa&mmfem (kj , M^^m (k d ) ©t* 
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^fchLfdc ^ <£> H: £ _blB* 1 \Z^-t a 
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